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Abstract

Due to recent climate change, the frequency of heavy rainfalls and sediment disasters is increasing. In
order to prevent damages caused by sediment disaster and implement a comprehensive sediment control,
a time-series analysis of sediment discharge data is essential. However, in South Korea, it is difficult to
measure them directly as they use conventional meters as measurement, which prevents research from
presenting a quantitative relationship between hydrological factors and mechanisms with regard to sediment
transport. In this regard, the study attempted to overcome difficulties related to the measurement of soil
particle transport in river channel. It used acoustic signals to recognize the transport of sediment particles
and established an indoor waterway experiment equipment with a hydrophone. As a result, it is found that
the minimum threshold value for the main collision of individual particles perceived by hydrophone increased
as the supply flow rate and the size of sediment particles increased.
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Figure 1. Configuration and operational flow diagram for the hydrophone system
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Figure 3. Hydraulic model experiment equipment
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Table 1. Experimental case

Discharge Velocity Water level
No, Samplel/sec (m*/sec) (m/sec) (cm) Slope
1 4. 75mm
2 9.53mm
3 12,70mm 30,91 1.76 4,38
4 19.05mm
5 25,40mm
1/30

6 4. 75mm
7 9.53mm
8 12,70mm 14,30 1,42 2.52
9 19.05mm
10 25,40mm
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Table 2. Acoustic characteristics by collision position of longitudinal section(Q=14.30¢ /sec)

Sample Front Main Tail
(mm) Sp(mV) time(sec) Sp(mV) time(sec) Sp(mV) time(sec)
4,75 0.08(%0,03) 0.33(%0,03) 1,05(%0,20) 0.5 0.09(%0.,03) 0.70(%0,03)
9.53 0.39(%0.13) 0.36(%0,03) 8.36(%1.00) 0.5 0.65(%0.21) 0.70(£0.03)
12,70 0.63(%0,19) 0.37(%0,05) 17.42(£2,23) 0.5 1,93(£0.66) 0.72(x0.06)
19.05 1,76(£0.76) 0.34(£0.03) 34,21(£3.60) 0.5 3.86(%1,49) 0.77(£0,04)
25,40 3.19(%1,02) 0.34(%0,03) 40,07(%7.70) 0.5 5.87(£2.43) 0.76(£0.04)
CV(%) 70.46 - 29.42 - 71,93 -
Table 3. Acoustic characteristics by collision position of longitudinal section(Q=30.91¢ /sec)
Sample Front Main Tail
(mm) Sp(mV) time(sec) Sp(mV) time(sec) Sp(mV) time(sec)
4,75 0.07(£0,01) 0.40(£0,03) 1,50(%£0,23) 0.5 0.10(£0,04) 0.68(%0.02)
9.53 0.32(£0.10) 0.38(£0,03) 13,02(£2.30) 0.5 0.69(%0,15) 0.68(%0.02)
12.70 0.55(£0.16) 0.38(£0.02) 26.83(%3.31) 0.5 1,33(%0,26) 0.71(£0.02)
19.05 1,96(0,72) 0.38(£0,03) 44 97(£5.21) 0.5 4.69(%1,43) 0,73(£0.02)
25.40 2.75(%1,13) 0.38(£0,02) 55,24(%8.18) 0.5 6.06(%2,14) 0.72(£0.03)
CV(%) 60.98 - 28.69 - 58,84 -
Table 4. collision time and acoustic energy rate for main collision
Front Main Tail
Time (sec) -0.13 0.50 +0.22
Sound pressure rate (%) 4.82 100,00 10,41
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Table 5. Threshold range classification in accordance with the sample size and discharge

Sound pressure[mV]
case
Q=14.27¢/sec Q=130.91¢/sec
4.75mm 1.05 < @ < 8.36 1.50 < @ < 13,02
9.53mm 8.36 ¢ Q < 17.42 13.02 ¢ @ = 26.83
12.70mm 17.42 ¢ @ = 34.21 26.83 ¢ 6 = 44,97
19.05mm 34.91 ¢ Q < 40,07 44,97 ¢ @ = 55.24
25.40mm 40,07 A 55.24 @,
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